- Wiineas

Logping Company

R
. INFORMATION
Ejector, ft above BDEYTDET, t above BDET]MDET, f above BDET
VO i
CALIBRATION INFORMATION
Depth BDET, & Depth TDET, & BDET CPSPI Shaly zone Maximum Reading, LT Minimum Reading, LD
Depth BDET, # Depth TDET, BDET CPSPL Clean zone Maximum Reading, LD | Minimum Reading, LD

ACKGROUND LOG (BDET) BEFORE TESTS

Appearance of Log, lithology discemible, extremely suppressed, nolsy, efc. Is calibration tha same as for statistical checlis?

FIRST SLUG TRACKING SEQUENCE

IFlow Rate, gom

Velacity in tubing, fps

Depth of deflection on

Deflection on 1st pass!

o -

Deflection/Background

Passes Through Slug

Slug Spit™ yesarno

Depth of Spif, ¢

Moved up, yvesorna .,

Minimum Slug Basll:

Distance above shoe,

Maximoyum Shug Penth, #

FIRST STATIONARY TEST

Depih of BDET, &

Depth of TDET, #

BDET to opan Interval

Time at statioh, mins

Injection Rate, gpm

Log Divisions per Minute)

Diepth at injaction, ft BDET shoveend of [Reached BDET up, [Reach UDET up, LD |Velosity Up, ft/min
fubing or easing, & (LD

20d Setting Depth, & Time of resat Slug already passed Reached BDET up, |Slug amval ime
BDET? LD

3rd Seting Depth Tirme of reset Slup already passed Reached BDET up,  |Slug amval time
BDET? i3]

4ih setiing dleplh, & Tine of reset Slug zlready passed Reached BDET up, |Slg anival tims Upper Limit of Movement, |
BDET? ) :




T2 THIS 2 MU-20ne ~ZCho ¢

our of Last Injzclion Cther Zonss Usad Bt Faoity

Yolumis injected in Past Yesr, get “TFTEme of Shetloier MjBchHon Zone

Teciie Temperaiire Varnace, |+ | Lepih 10 Snalower Injecion Zone; &

St

Calibration Information ' Legging information
TGW Gauge Temperaiire,  r TIGh Gauge 1enperaaig, . v - Time of Stari of Logging .
2B.0R G-t =R L '
oW TRemometsr [emperaiis, =~ F HigH Thermometar 1 empetaiie, | £ Days Since Last Injection WViexdmurm Log Depth, T
2R . 2e .Y = e VB
Were Log Readings Adjusted? Gauge Calibration Date lultipls Log Runs? Mzxamum Logging Speed, f/min
(e - 1 NEe E

RENMIEMBER
1. Well should have been shut in for ai l2ast 38 hours,
2. Ifwell cannot be shut in for 36 hours, shut in as long as possible and run two logs ai least six (6)
hours apart
3. Record log data at one measurement per fool.
4. Record natural gamma ray activity log with femperaiure.
5. Logtop to bottom. Keep logging speed below 30 fest per minute.
6. Log quality in air-filled holes can be improved by logging at a slower speed. Pleass reduce logging
speed to less than 20 feet per minute in the top 1000 feet of air-filled holes.
7. Please compare data in your records to that in the gray cells above. fthere is a differencs, be sure
the correct information is noted. Please fill in th2 other cells.
8. Submit digital logging data on a CD in .las or .asc format
8. Please submit an up-to-date well sthematic




1 UATE

POROSITY, decimad MzT PERMEABLE

C. 41 | 133 | 1.92

COMPRESSIRBILITY, per pai

PR=TEST FLOW RETE, gpim MPERATURE, denF

PRETEST FLOW TiME, hrs. NIsCTATE SPECIEIC GRAVITY

CUMULATIVE VOLUNE (NJECTED SINCE LAST PRESSURE EQUALIZATION, gallons

TEST DATA
GAUGE GALIBRATION DATE :
FLOWRATE, gpm TNITIAL PRESSURE, 57 FINAL PRESSURE, pai T SUPPORT FULL COLUWI, ool
TESTIENGTH e, TNFTIAL GRADIENT, pavie FINAL CRADIENT, PV, ETNAL FLUID CEVEL, 7L

EMENMBER

1. Injection of normal injectate at normal rate is preferred.
2. Please compare data in your records tc that in the gray cells above. K there s
correct information is noted. Please fill in the informaiion in the other cells.

3. Please submit an up-to-date well schematic

frequency as required.

4. Data should be collected at the maximum rate for ait least the first five minutes; between five and thirty
minutes at no less than one reading every 30 seconds. After thirty minutes, the operator can reduce

& difference, be sure the
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Pressure up annulus to approximately 900 psi for one {1) hour prior

L3

3,

fo test to allow for annulus to equilibrate
Record current annulus pressure

Record current Eﬁﬁ%@i@%’% pressure

Record current annulus fluid in storage tank

Pressure up annulus to 900 +25/-0 psi and allow annulus to
equilibrate

Record fluid needed to establish pressure

Record data at 10-minute intervals for a one (1) hour period.
(Pressure change limited to 3% of applied pressure for a one (1)
hour period)

Provide system back-up to confirm gauge reading

Return annulus to normal stand-by pressure

Record fluid level in tank

Return well to operator cor



Yerify sonde temperature in ice water

Verify sonde temperature in warm water

Run tool well and record temperature from surface io K.D. (4550°)or
top of fill

Tool to be run at a consistent speed and not to exceed 30 feet per
minute

Once tool reaches botiomn, stabilized temperature readings (3
minutes) should be made at 500’ intervals while coming out of well

After completion of temperature survey, wireline rig should be made
ready to perform radioactive tracer survey (RTS)



Rig-up surf

i s

Run into hole with casing collar locator and radioactive tracer tool

Run bottom up base run survey from 4300° (or deepest atiainable)
to approximately 3080° (sensitivity at 40 counts per second per inch
{CPSPI)

‘tom detector at 3855°

=

Run first S-minute stat with bo
Run second 5-minute stat with botiom detector at 3600
Start injection at a stable rate of 30-35 gpm

Release first slug at 3750°

Run 30-minute time drive with bottom detector at 3977’
(Time starts when slug passes bottom detector)

Release second slug at 3100°

Chase slug with 2 minimum of two (2) chases in tubing (as many as
practical)

Run final base bottom-up from 4300° (or deepest attainable) to
approximately 3080°

Rig down wireline



Di‘u

AL =
resdi

&

@

z

in well with zaufi guartz memory gaugss
ings recording at 5 second intervals
Inject inio well at a steady rate of 30 to 35 GPM for at least 12 hours prior to start

4,

of falloff p@m@a i:esw:

4

Well No. 1-12 will be shut down at least 4 hours prior to and during the fall off
portion of test. sm in of Well No. 1-12 is optimal during entire test of Well Mo.
2-12

Botiom gauges fo be in well to a depth of +3950" KB (top of injection interval) and
record pressures and temperatures for a minimum of 2 houwrs prior to shutiing
dowri injection

Shut down injection as rapidly as possible at determined time starting fall off
portion

Record pressures and temperatures for a minimum of 8 hours
Pull bottom hole pressure gauge out of well

Rig down wireline

Turn over to operator



Conductor: 16”- 65# Surface to 178’
Protection Casing: 13-3/8”- 48# Surface to 598

Intermediate Casing: 9- 5/8”- 36# Surface to 1444’
Long String Casing: 77- 264 Surface to 398

Iinjection String: 4-1/2” Fiberglass Surface to 3953’

Y
“ja

3960’
i of Tailpipe: 3971’
45507




s Sef-up and run hot and cold bucket test for Well #1-12

> Rig-up and perform annulus pressure test on Well #2-12
Witnessed by Jack Lanigan of MDEQ

* Rig-up Michigan Wireline on Well #1-12 to perform temperature
survey

> Set up and run hot and cold bucket test for Well #2-12

° Rig-up Michigan Wireline on
survey

Well #2-12 to perform temperature

MONDAY AUGUST 8, 2016

> Rig-up Michigan Wireline on Well #1-12 to perform radioactive tracer
survey

> Rig-up Michigan Wireline on Well #2-12 to perform radioactive tracer
survey

TUESDAY AUGUST 9, 2016
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THURSDAY AUGUST 11, 2016

> Rig-down J.0. Well Service from Well #2-12 to end ambient pressure

test
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Comopany Name
Represeniative
Phone

b £ NS
g—CU\

Adidress

E-Mail Address
Service Company

WELL INFORMATION
Well Name
Well Location
Field and Pool
Status (Cil, Gas, Water, Injection)
Perforated Intervals
Mid-point of Perforated Intervals (MPP)
Drilling Rig Number
Elevations
Kelly Bushing (KB)
Casing Flange (CF)
KB-CF
Ground Level
Plug Back Total Depth
Total Depth
Production Casing
Production Tubing

TEST INFO
Type of Test
Date(s) of Test
Dead-weight Gauge Tubing Pressure
Dead-weight Gauge Casing Pressure
Shut-in Date (Duration)

Date / Time on Bottom

Date / Time off Bottom

Prabe Serial Number
Probe Offset from End of Tool String
Run Depth at Probe Pressure Port

PRESSURE TEST RESULTS

Maximum Recorded Probe Pressure
Maximum Recordad Probe Temparalure
Final Buildup Pressure
Gradient Survey Information
Extrapolated Pressure to MPP
Final Gradient at Deplth
Job Mumber

[

Environmanial CGeo-Technologiss
Rich Schildhouse wiith Subsurisce
(219) 287-2282

(2119) 233-0028

Subsuriace Group

31728 SR ¢33

South Bend, IN 45837

J.0. Well Service & Testing, Inc.

EGT Weli #2-12
Romulus, Michigan

13 feet above ground level

4550 fest

E.O.T at 3958 feet

Injection/Fall-Off
August 10, 20186 thru August 11, 2016

9847

2111.9 psig
8§2.8deg F



Environmenial Geo-Technologies
EGT Well #2.12

Injection/Fall-Off

ngUSE 10, 2018 mru August 11, 2016

Probe Serial Mumbsar €847
odal PRE28

SSUS

Calibrated Pressuie Range G 0 -5,000.0 gsig

Accuracy 1.4400 psig (C. 024% F <)

Rasoluiion 0.0800 p=ig (0.0015% F5)
Temperaiure

Calibrated Temperaiure Range 0.00-125.00deg C

Accuracy 0.288 dsg C (0. 23% F8)

Resolution 0.003 deg C (0.002% F&)
Calibration File Used for Reporns June 25, 2016

PROGRAMMING DET.

Siep Sample Mode Period Duration Comment

Program Siart Time
i Program End Time
‘ Total Samples Taken
Usage for this Test
Generic Data File Name




Environmental Geo-Technologies
EGT Well #2-12

injectioryFall-Of

August 10, 2016 thru August 11, 2016

?\@p@j@d 3\‘1 Tim Auker
Zeroed botiom gauge in reference io Kelly Sushing Measurements.

Top Gaugs: 40010 vwe feet above hotiom gauge
Botlom Gauge: 9847

The botiom gauge (8847) was used for this repoit.
R.LH

1. with gauges. Hang bottom gauge at 39350 fesi for Build-Un/Fall-Of Test. P.O.O.H. with gaugss.




Company Name Environmental Geo-Technologies
Well Name EGT Well #2-12
Type of Test Injection/Fall-Off
Date(s) of Test August 10, 2016 thru August 11, 2016
L] L]
Injection/Fall-Off Test
2150- B B S U e T - -
! 3
® -
2 /
—
2a00— | [ - —
2050 / __\_| BH Pres 1 76 {
BH Temp 1
1
~ |
5 Index Time Text BHPres 1 BH Temp 1 ;
‘D 2000 1| 0.627 | At test depth of 3930 feet 1833.08 80.80 —-n§ |
& 2 | 12,8486 | Stop Injecting. Begin Fall-Off Test 2106.02 70.84 !
E 3| 24.249 | End of Fall-Off Test 1837.78 80.73 %
. 2/
3 L ®
£ 1950 — 7 §'
“
-
. i
1900- \ Al |
\ |
1850 e 5 64 |
1 ' T —— LI DA . ﬂ
A i
0 4 8 G ' TSRS T




% Environmenial Geo-Technologies
EGT Well #2-12

Injection/Fall-Of

August 10, 2016 thru August 11, 20186

7?051;@ T Tﬂr;é kELTm.Time BH Pr@s—‘iv v‘%‘u Temaj *“‘Dﬁa"fﬁé*”’ ﬁfhefiialm.ﬁ;ﬁgfé;? Pres 1 | BH Temp .
BH1 1 : BM1 1
hr B psig deg T | hr psiy deg F
Gauges on surfacs 2016/08/11 | 10:34:05 | 3.5831 2106.284 69.386;
2016/08/11 | 06:59:06 | 0.0000 -0.573 71.942 2016/08/11 | 10:39:05 | 3.6684 | 2103.569 69.4405
2018/08/11 | 07:04:05 ; 0.0831 -0.474 72.51 8 2016/08/11 | 10:44:05 | 3.7497 | 2106.126 69.458
'2016/08/11 | 07:09:05 | 0.1664 -0.529 72.842 2016/08/11 | 10:49:05 | 3.8331 2106.144 69.494;
' 2016/08/11 | 07:14:05 0.2497 -0.658 72.536: 2016/08/11 | 10:54:05 | 3.9164 | 2106.042 69.548;
. 2016/08/11 | 07:19:05 | 0.3331 -0.821 72.23?3; 2016/08/11 | 10:50:05 | 3.9997 | 2105.894 69.566
jBegin equalizing lubricator - 2016/08/11 | 11:04:05 | 4.0831 2105.452 69.584;
' 2016/08/11 | 07:20:35 | 0.3581 -0.658 72.248 . 2016/08/11 | 11:09:05 | 4.1664 | 2105.604 69.602!
2016/08/11 | 07:24:05 | 04164 121.855 74.498) J 2016/08/11 | 11:14:05 ] 42497 | 2105.830 69.620}‘
R.LH. with gauges I 12016/08/41 | 11:19:05 | 4.3331 2105.681 69.65:’5;E
2016/08/11 | 07:25:00 | 0.4317 122.331 74.534 2016/08/11 ) 11:24:05 | 44164 | 2105.333 69.656
2016/08/11 | 07:29:05 | 0.4997 567.414 56.354{ 2016/08/11 | 11:28:05 | 4.4997 | 2105.047 69.692
2016/08/11 | 07:34:05 | 0.5831 1426.755 67.8023! 2016/08/11 | 11:34:05 | 4.5831 2105.321 69.728
‘At test depth of 3950 feet " 2016/08/11 | 11:39:05 | 46664 | 2104.963 69.7@
2016/08/11 | 07:36:45 | 0.6275 1833.083 80.798 1 2016/08/11 | 11:44:05 | 4.7497 | 2105.110 69.746;
©2016/08/11 | 07:39:05 | 0.6664 | 1833.326 82292 2016/08/11 | 11:49:05 | 4.8331 2105.005 69.764'
-2016/08/11 | 07:44:05 | 0.7497 | 2020.051 82.760i 2016/08/11 | 11:54:05 | 4.9164 | 2104.896 69.782
2016/08/11 | 07:49:05 | 0.8331 2059.468 81 .356% 2016/08/11 | 11:59:05 | 4.9997 | 2105.133 69.818.
1 2016/08/11 | 07:54:05 ) 09164 | 2084.646 79.826 . 2016/08/11 | 12:04:05 | 5.0831 2104.761 69.818:
. 2016/08/11 | 07:59:05 | 0.9997 | 2093.076 78.188 2016/08/11 | 12:09:05 | 5.1664 | 2104.689 69.836
©2016/08/11 | 08:04:05 | 1.0831 2092.950 76.658 2016/08/11 | 12:14:05 | 5.2497 | 2104.590 69.836
.2016/08/11 | 08:09:05 | 1.1664 | 2092.709 73.904 2016/08/11 | 12:19:05 | 5.3331 2104.387 60.872
- 2016/08/11 | 08:14:05 | 1.2497 | 2101.197 71.510 2016/08/11 | 12:24:05 | 5.4164 | 2104.582 69.890
2016/08/11 | 08:18:05 | 1.3331 2101.128 69.656! '2016/08/11 | 12:29:05 | 5.4997 | 2104.195 69.890
2016/08/11 | 08:24:05 | 1.4164 | 2100.724 68.396" 2016/08/11 | 12:34:05 | 5.5831 2104.090 69.90§
, 2016/08/11 | 08:29:05 | 1.4997 | 2100.329 67.640; 2016/08/11 | 12:39:05 | 5.6664 | 2103.991 69.926§
- 2016/08/11 | 08:34:05 | 1.5831 2109.092 66.974; 2016/08/11 | 12:44:05 | 5.7497 | 2104.248 69.926'
2016/08/11 | 08:39:05 | 1.6664 | 2108.862 66.326} ' 2016/08/11 | 12:49:05 | 5.8331 2103.669 69,9445
. 2016/08/11 | 08:44:05 | 1.7497 | 2108.888 65.678f 2016/08/11 | 12:54:05 | 5.9164 | 2103.748 69.962%
12016/08/11 | 08:49:05 | 1.8331 2108.820 65.156; 2016/08/11 | 12:59:05 | 5.9997 | 2103.954 69.9807
. 2016/08/11 08:54:05 | 1.9164 | 2108.184 64.58415 2016/08/11 | 13:04:05 | 6.0831 2103.376 69.9982;'
2016/08/11 | 08:59:05 | 1.9997 | 2107.991 64.094j 2016/08/11 | 13:09:05 | 6.1664 | 2103.508 70.016§
2016/08/11 | 09:04.05 | 2.0831 2107.675 63.986§ 2016/08/11 | 13:14:.05 | 6.2497 | 2103.258 70;0165
2016/08/11 | 09:09:05 | 2.1664 | 2107.622 65‘984€ 2016/08/11 § 13:19:05 | .6.3331 2103.556 70.052%
2016/08/11 | 09:14:05 | 2.2497 | 2107.464 67.370 2016/08/11 | 13:24:05 | 6.4164 | 2103.356 70.070:
2016/08/11 | 09:19:05 | 2.3331 2107.568 67.910° 2016/08/11 | 13:29:05 | 6.4997 | 2103.304 70.088?
2016/08/11 | 09:24:05 j 2.4164 | 2107.352 68.1981 2016/08/11 | 13:34:05 | 6.5831 2103.082 70.088i
2016/08/11 | 09:29:05 | 2.4997 | 2107.649 684396; 2016/08/11 | 13:39:05 | 6.6664 | 2103.342 70.106}3
2016/08/11 | 09:34:05 | 2.5831 2107.355 68.558' 2016/08/11 | 13:44:05 | 6.7497 | 2103.958 70.106,
2016/08/11 | 09:39:05 | 2.6664 2107.117 68.684 2016/08/11 | 13:49:05 | 6.8331 2103.884 70.124;
' 2016/08/11 | 09:44:05 | 2.7497 | 2107.263 68.774 ' 2016/08/11 | 13:54:05 | 6.9164 | 2104.321 70.124;‘
1 2016/08/11 | 09:49:05 | 2.8331 2106.918 68.882 2016/08/11 | 13:59:05 | 6.9997 | 2104.425 704424‘-'
2016/08/11 | 09:54:05 | 2.9164 | 2106.759 68.972, 2016/08/11 | 14:04:05 | 7.0831 2104.898 7041425
2016/08/11 | 09:59:05 | 2.9997 | 2106.943 69.044, - 2016/08/11 | 14:09:05 | 7.1664 | 2105.406 70.160"‘,
2016/08/11 | 10:04:05 | 3.0831 2106.841 69.116? 2016/08/11 | 14:14:05 | 7.2497 | 2105.461 70.160§
2016/08/11 | 10:09:05 | 3.1664 | 2106.795 6941525 2016/08/11 | 14:19:05 | 7.3331 2105.622 70,1602
2016/08/11 | 10:14:05 | 3.2497 | 2106.570 69224{ 2016/08/11 | 14:24:05 | 74164 | 2105.758 70.@
2016/08/11 | 10:19:05 | 3.3331 2106.634 69278: ' 2016/08/11 | 14:29:05 | 7.4897 | 2106.012 70.178
2016/08/11 | 10:24:05 | 3.4184 | 2106.444 69.314 2016/08/11 | 14:34:05 | 7.5831 2106.435 70.196

2016/08/11 | 10:20:05 | 3.4997 | 2106.290,

69.368 2016/08/11 | 14:39:05 | 7.6664 | 2106.441  70.196.




) Environmental Geo-Technologies

e S S EEsis

EGT Well
Injection/Fall-Off
August 10, 2016 thru August 11, 2016
Date Time |Cum.Time| BH Pres 1| BH Tiemé | Date Time |Cum.Time| BH Pres 1| BH Temp
1 1 | BH1 1
hr psig deg F hr psig degF |
2016/08/11 | 14:44:05 | 7.7497 | 2106.908 70.1 961 2016/08/11 | 18:54:07 | 11.9169 | 2107.230 70.736
2016/08/11 | 14:49:05 | 7.8331 2107.118 70.1 96% ' 2016/08/11 | 18:59:07 | 12.0003 | 2107.105 70.754,
2016/08/11 | 14:54:.05 | 7.9164 | 2107.039 70.214 2016/08/11 | 19:04:07 | 12.0836 | 2107.375 707/72%
2016/08/11 | 14:59:05 | 7.9997 | 2106.715 70.214 2016/08/11 | 19:09:07 | 12.1669 | 2106.923 70.790:
. 2016/08/11 | 15:04:07 | 8.0836 | 2106.844 70.268: . 2016/08/11 | 19:14:07 | 12.2503 | 2107.101 70.808
j 2016/08/11 | 15:09:07 | 8.1669 | 2106.621 70.304/ 2016/08/11 | 19:19:07 | 12.3336 | 2106.824 70.808
2016/08/11 | 15:14:.07 | 8.2503 | 2106.702 70.304 . 2016/08/11 | 19:24:07 | 12.4169 | 2106.775 70.808
1 2016/08/11 | 15:19:07 | 8.3336 | 2106.417 70.322, 2016/08/11 | 19:29:07 | 12.5003 | 2106.659 70.808
| 2016/08/11 | 15:24:07 | 8.4169 | 2106.577 703401 2016/08/11 | 19:34:07 | 12.5836 | 2106.612 70.826
2016/08/11 | 15:29:07 | 8.5003 | 2106.294 70.358, 2016/08/11 | 19:39:07 | 12.6669 | 2106.711 70.826
2016/08/11 | 15:34:07 | 8.5836 | 2106.242 70‘3585 ' 2016/08/11 | 19:44:07 | 12.7503 | 2106.614 70.826
2016/08/11 | 15:39:07 | 8.6669 | 2106.209 70.394, 2016/08/11 | 19:49:07 | 12.8336 | 2106.403 70.844
2016/08/11 | 15:44:07 | 8.7503 2106.402 70.412; . Stop Injecting. Begin Fall-Off Test ‘
2016/08/11 | 15:49:07 | 8.8336 | 2105.996 70.41 2 2016/08/11 | 19:49:52 | 12.8461 | 2106.094 70.844
1 2016/08/11 | 15:54:07 | 8.9169 | 2105.957 70.448, 2016/08/11 | 19:54:07 | 12.9169 | 1878.959 70.952,
' 2016/08/11 | 15:59:07 | 9.0003 | 2105.858 70.466 2016/08/11 | 19:59:07 | 13.0003 | 1867.602 71.132
| 2016/08/11 | 16:04:07 | 9.0836 | 2105.832 70.484 2016/08/11 | 20:04:07 | 13.0836 | 1861.516 71.402
1 2016/08/11 | 16:09:07 | 9.1669 | 2105.917 70.520 2016/08/11 | 20:09:07 | 13.1669 | 1857.906 71.690
: 2016/08/11 | 16:14:07 | 9.2503 | 2105.680 70.538, 2016/08/11 | 20:14:07 | 13.2503 | 1855.418 71.942
1 2016/08/11 | 16:19:07 | 9.3336 | 2105.542 70.556; 2016/08/11 | 20:19:07 | 13.3336 | 1853.581 72.212
2016/08/11 | 16:24:07 | 9.4169 | 2105.595 70.574% 1 2016/08/11 | 20:24:07 | 13.4169 | 1852.210 72.482
2016/08/11 | 16:29:07 | 9.5003 | 2105.385 704592;’ ' 2016/08/11 | 20:29:07 | 13.5003 | 1851.078 72.698
1 2016/08/11 | 16:34:07 | 9.5836 | 2105.189 70.592: 2016/08/11 | 20:34:07 | 13.5836 | 1850.130 72.932,
2016/08/11 | 16:39:07 | 9.6669 | 2107.496 70.592T 2016/08/11 | 20:39:07 | 13.6669 | 1849.350 73.130!
2016/08/11 | 16:44:07 | 9.7503 | 2107.364 70.592! 2016/08/11 | 20:44:07 | 13.7503 | 1848.708 73.328
 2016/08/11 | 16:49:07 | 9.8336 | 2107.322 70.610; 2016/08/11 | 20:49:07 | 13.8336 | 1848.114 73.508
2016/08/11 | 16:54:07 | 9.9169 | 2107.252 70.628 [ 2016/08/11 | 20:54:07 | 13.9169 | 1847.617 73.688;
1 2016/08/11 | 16:59:07 | 10.0003 | 2107.044 70.628 £ 2016/08/11 | 20:59:07 | 14.0003 | 1847.138 73.83211
f 2016/08/11 | 17:04:07 | 10.0836 | 2106.986 70.646 2016/08/11 | 21:04:07 | 14.0836 | 1846.736 73.994
1 2016/08/11 | 17:09:07 | 10.1669 | 2107.056 70.646 2016/08/11 | 21:09:07 | 14.1669 | 1846.342 74.156'
. 2016/08/11 | 17:14:07 | 10.2503 | 2106.719 70.664 | 2016/08/11 | 21:14:07 | 14.2503 | 1846.001 74.300
2016/08/11 | 17:19:07 | 10.3336 | 2106.737 70.664: 2016/08/11 | 21:19:07 | 14.3336 | 1845.707 74.462
2016/08/11 | 17:24:07 | 10.4169 | 2106.334 70.664{ 2016/08/11 | 21:24:07 | 14.4169 | 1845.360 74.588
2016/08/11 | 17:29:07 | 10.5003 | 2106.631 70.682 2016/08/11 | 21:29:07 | 14.5003 | 1845.106 74.732;
2016/08/11 | 17:34:07 | 10.5836 | 2106.545 70.682 2016/08/11 | 21:34:07 | 14.5836 | 1844.866 74.858
2016/08/11 | 17:39:07 | 10.6669 | 2106.440 70.682 2016/08/11 | 21:39:07 | 14.6669 | 1844.615 75~002;
2016/08/11 | 17:44:07 | 10.7503 | 2106.183 70.682L 2016/08/11 | 21:44:07 | 14.7503 | 1844.333 75.128:
2016/08/11 | 17:49:07 | 10.8336 | 2106.313 70.682; 2016/08/11 | 21:49:07 | 14.8336 | 1844.167 75.272
2016/08/11 | 17:54:07 | 10.9169 | 2105.884 70.682 2016/08/11 | 21:54:07 | 14.9169 | 1843.960 75.380
., 2016/08/11 | 17:59:07 | 11.0003 | 2108.431 70.6821 2016/08/11 | 21:59:07 | 15.0003 | 1843.799 75.5061
' 2016/08/11 | 18:04:07 | 11.0836 | 2108.193 70.682, 2016/08/11 | 22:04:07 | 15.0836 | 1843.639 75.614[
- 2016/08/11 | 18:09:07 | 11.1669 | 2108.240 70.664; 2016/08/11 | 22:09:07 | 15.1669 | 1843.441 75.722,
. 2016/08/11 | 18:14:07 | 11.2503 | 2108.097 70.682]: - 2016/08/11 | 22:14:07 | 15.2503 | 1843.324 75.8@
12016/08/11 | 18:19:07 | 11.3336 | 2107.907 70.664: 2016/08/11 | 22:19:07 | 15.3336 | 1843.176 75.938!
' 2016/08/11 | 18:24:07 | 11.4169 | 2107.652 70.682; ,2016/08/11 | 22:24:07 | 15.4169 | 1843.035 76.046§
12016/08/11 | 18:29:07 | 11.5003 | 2107.935 70.700 2016/08/11 | 22:29:07 | 15.5003 | 1842.893 76.136
2016/08/11 | 18:34:07 | 11.5836 | 2107.925 70.7001_ 2016/08/11 | 22:34:07 | 15.5836 | 1842.736 76.244
2016/08/11 | 18:39:07 | 11.6669 | 2107.581 70.718, 2016/08/11 | 22:39:07 | 15.6669 | 1842.649 76.352f
2016/08/11 | 18:44:07 | 11.7503 | 2107.514 70.718 2016/08/11 | 22:44:07 | 15.7503 | 1842.522 76.442
2016/08/11 | 18:49:07 | 11.8336 | 2107.681| 707;6 2016/08/11 | 22:49:07 | 15.8336 | 1842.391) 76.532




!

njection/Fall-Off

Date Time |Cum.Time| BH Preé 1 vB}-ﬁ:@mpi
3k 1
hr psig deg F

2016/08/11 | 22:54:07 | 15.9169 | 1842.237 76.604;
2016/08/11 | 22:59:07 | 16.0003 | 1842.148 76.7121j
2016/08/11 | 23:04:08 | 16.0842 | 1842.072 76.802/

< 2016/08/11 | 23:00:09 | 16.1675 | 1841.975 76874}
2016/08/11 | 23:14:09 | 16.2508 | 1841.856 76.964
 2016/08/11 | 23:19:09 | 16.3342 | 1841.805 77.054:
' 2016/08/11 | 23:24:09 | 16.4175 | 1841.634 77.1261
2016/08/11 | 23:29:09 | 16.5008 | 1841.551 77.198.
2016/08/11 | 23:34:09 | 16.5842 | 1841.488 77.270.
2016/08/11 | 23:39:09 | 16.6675 | 1841.404 77.342:
2016/08/11 | 23:44:08 | 16.7508 | 1841.321 77.414)
-2016/08/11 | 23:49:00 | 16.8342 | 1841.258 77.5045‘
- 2016/08/11 | 23:54:09 | 16.9175 | 1841.184 77.558E
1 2016/08/11 | 23:59:09 | 17.0008 1841.112 77‘630}'
12016/08/12 | 00:04:09 | 17.0842 | 1841.026 77.702%
2016/08/12 | 00:09:09 | 17.1675 | 1840.939 77.774j
- 2016/08/12 | 00:14:09 | 17.2508 | 1840.878 77.828
2016/08/12 | 00:19:09 | 17.3342 | 1840.826 77.900]‘

1 2016/08/12 | 00:24:09 | 17.4175 | 1840.783 77.954;
2016/08/12 | 00:29:09 | 17.5008 | 1840.658 78.008,

. 2016/08/12 | 00:34:09 | 17.5842 | 1840.599 78.080:
2016/08/12 | 00:39:09 | 17.6675 | 1840.557 78.134j
2016/08/12 | 00:44:09 | 17.7508 | 1840.514 78.206!

. 2016/08/12 | 00:49:09 | 17.8342 | 1840.433 78.260
2016/08/12 | 00:54:09 | 17.9175 | 1840.377 78.314,
-2016/08/12 | 00:59:09 | 18.0008 | 1840.262 78.3685
. 2016/08/12 | 01:04:09 | 18.0842 | 1840.240 78.422
2016/08/12 | 01:09:09 | 18.1675 | 1840.200 78.476!
2016/08/12 | 01:14:09 | 18.2508 | 1840.146 78.512j
2016/08/12 | 01:19:09 | 18.3342 | 1840.153 78.584;‘
. 2016/08/12 | 01:24:09 | 18.4175 | 1839.972 78.620]
. 2016/08/12 | 01:29:09 | 18.5008 | 1839.947 78.674§
2016/08/12 | 01:34:09 | 18.5842 | 1839.905 78.728:
2016/08/12 | 01:39:09 | 18.6675 | 1839.843 78.764
2016/08/12 | 01:44.09 | 18.7508 | 1839.812 78.818
2016/08/12 | 01:49:09 | 18.8342 | 1839.783 78.872.
2016/08/12 | 01:54:09 | 18.9175 | 1839.723 78.908;
2016/08/12 | 01:59:09 | 19.0008 | 1839.648 78‘944:
2016/08/12 | 02:04:09 | 19.0842 | 1839.685 78.998f
2016/08/12 | 02:09:09 | 19.1675 | 1839.599 79.032{
2016/08/12 | 02:14:09 | 19.2508 | 1839.573 79.070f
2016/08/12 | 02:19:09 | 19.3342 | 1839.502 79.124?
2016/08/12 | 02:24:09 | 19.4175 | 1839.443 79.160;
2016/08/12 | 02:29:09 | 19.5008 | 1839.473 79.196
2016/08/12 | 02:34:09 | 19.5842 | 1839.399 79.232
2016/08/12 | 02:39:09 | 19.6675 | 1839.367 79.268.
2016/08/12 | 02:44.09 | 19.7508 | 1839.356 79.322.
2016/08/12 | 02:49:09 | 19.8342 | 1839.273 79.358
2016/08/12 | 02:54:.09 | 19.9175 | 1839.274 79.304
2016/08/12 | 02:59:08 | 20.0008 | 1839.209] 79430

Environmental Geo-Technologies
EGT Well #2-12

August 10, 2016 thru August 11, 2016

" Date | Time |Cum.Time|3H Pres 1| BF Termp

BH1 1

hr psig deg F
2016/08/12 | 03:04:09 | 20.0842 | 1839.183|  79.466,
2016/08/12 | 03:09:00 | 20.1675 | 1839.125|  79.502
2016/08/12 | 03:14:09 | 20.2508 | 1839.077|  79.538
| 2016/08/12 | 03:19:00 | 20.3342 | 1839.028]  79.556
"2016/08/12 | 03:24:00 | 204175 | 1830.028]  79.610
2016/08/12 | 03:29:00 | 20.5008 | 1838.973|  79.646
2016/08/12 | 03:34:09 | 205842 | 1838.944]  79.664|
"2016/08/12 | 03:39:00 | 20.6675 | 1836.933]  79.700
2016/08/12 | 03:44:09 | 20.7508 | 1838.906] 79.736
2016/08/12 | 03:49:00 | 208342 | 1838.870]  79.754)
2016/08/12 | 03:54:09 | 20.9175 | 1838.802]  79.790
2016/08/12 | 03:59:00 | 21.0008 | 1838.796|  79.826
| 2016/08/12 | 04:04:00 | 21.0842 | 1838.758]  79.862
_2016/08/12 | 04:09:09 | 21.1675 | 1838.746|  79.898
| 2016/08/12 | 04:14:00 | 212508 | 1838.684]  79.916
12016/08/12 | 04:19:00 | 21.3342 | 1838.649| 79.934
"2016/08/12 | 04:24:09 | 21.4175 | 1838.649  79.988
'2016/08/12 | 04:29:09 | 21.5008 | 1838.630]  80.006
2016/08/12 | 04:34:00 | 21.5842 | 1838.559|  80.024.
2016/08/12 | 04:39:00 | 21.6675 | 1838.542|  80.060°
2016/08/12 | 04:44:09 | 21.7508 | 1838.501]  80.078'
2016/08/12 | 04:49:00 | 21.8342 | 1838.468]  80.114!
"2016/08/12 | 04:54:09 | 21.9175 | 1838.445]  80.132,
2016/08/12 | 04:59:09 | 22.0008 | 1838.427]  80.168
2016/08/12 | 05:04:00 | 22.0842 | 1838.420] 80.186
2016/08/12 | 05:09:09 | 22.1675 | 1838.390]  80.222
2016/08/12 | 05:14:09 | 22.2508 | 1838.365)  80.240/
2016/08/12 | 05:19:09 | 22.3342 | 1838.343] 80276
2016/08/12 | 05:24:00 | 22.4175 | 1838.300]  80.276
2016/08/12 | 05:29:09 | 22.5008 | 1838.247|  80.294]
2016/08/12 | 05:34:00 | 22.5842 | 1838230  80.330,
2016/08/12 | 05:39:09 | 22.6675 | 1838.201|  80.348
2016/08/12 | 05:44:09 | 22.7508 | 1838.187|  80.366,
2016/08/12 | 05:49:00 | 22.8342 | 1838.184]  80.402
2016/08/12 | 05:54:00 | 22.9175 | 1838.143|  80.420°
2016/08/12 | 05:59:00 | 23.0008 | 1838.098]  80.438-
'2016/08/12 | 06:04:09 | 23.0842 | 1838.094]  80.456'
"2016/08/12 | 06:09:00 | 231675 | 1838.043|  80.474,
2016/08/12 | 06:14:00 | 23.2508 | 1838.047| 80.510
2016/08/12 | 06:19:00 | 23.3342 | 1838.033|  80.528
2016/08/12 | 06:24:00 | 23.4175 | 1837.997|  80.546
2016/08/12 | 06:29:09 | 23.5008 | 1837.965]  80.564,
2016/08/12 | 06:34:09 | 23.5842 | 1837.940]  80.582!
2016/08/12 | 06:39:09 | 23.6675 | 1837.918]  80.600
2016/08/12 | 06:44:09 | 23.7508 | 1837.907| 80.636
2016/08/12 | 06:49:09 | 23.8342 | 1837.876]  80.654
2016/08/12 | 06:54:00 | 23.9175 | 1837.841|  80.654
2016/08/12 | 06:59:00 | 24.0008 | 1837.846|  80.672
2016/08/12 | 07:04:11 | 24.0847 | 1837.791]  80.690
2016/08/12 | 07:00:11 | 24.1681 | 1837.831|  80.726




ompany Mame
Company Name

Environmental Geo-Technologies

Well Nam EGT Well #2-12
Type of Injection/Fall-Off
Date(s) of Test August 10, 2016 thru August 11, 2016
Date Time |Cum.Time|BH Pres 1| BH Temp |
BHA1 1 ‘
hr psig deg F }
|End of Fall-Off Test ‘
12016/08/12 | 07:14:01 | 24.2486 | 1837.779 80.726|
2016/08/12 | 07:14:11 | 24.2514 | 1834.147 80.7265
1 2016/08/12 | 07:19:11 | 24.3347 | 1835.637 80.330'
1 2016/08/12 | 07:24:11 | 24.4181 1837.090 80.294
'P.0.0.H. with gauges
2016/08/12 | 07:27:01 | 24.4653 | 1837.373 80.294 |
"2016/08/12 | 07:29:11 | 24.5014 | 1580.160 79.124
2016/08/12 | 07:34:11 | 24.5847 878.647 63.086|
12016/08/12 | 07:39:11 | 24.6681 156.822 58.316{
1 2016/08/12 | 07:44:11 | 24.7514 128.266 71.132.
|Bleed-Off lubricator ]
2016/08/12 | 07:44:21 | 24.7542 128.168 71.240
2016/08/12 | 07:49:11 | 24.8347 -0.951 73.2381
12016/08/12 | 07:54:11 | 24.9181 -0.973 75.038j




2800 E. 29th St.

Long Beach, CA90806 USA Calibration Certificate of Conformance
“Sler Tel: +1 (562) 595-0651

a Praobe company www kustarco.com & ;
9847 AKS PR625 Jun-25-2016
6000 20 150 +1.44 psi (0.024% F.S.) +0.225°C (0.15% F.S.)
2.0psi g . 0.060%

1.0psi g - o s . 0.040%

£ 0.0psi 0.020% :g
- -
o
-1.0psi 4.000%
-2.0psi -0.020%
Opsi 1000psi 2000ps! 3000psi 4000ps! 5000psi §000psi
Pressure
8- 56.3C -+=-90.0C -B 138.0C
Max Error: 1.107psi (0.018% F.S.)
0.1e0C - sy A R s : : 0.050%
0.0SOC B e e e D i IS - . . - - - - .- - . - 04046%
®
BOBOE 5= hew  Sbiseee S e G BESE § o SRSAESeE SRR S - ¥z © o 0.030% 3
s 4
8
0'04oc e mme e e A . . - e - mee . = - P @ NS eE WA e % - - wewe - P . . 0‘020% gﬂ
@.020c - - - & s : 0.010%
. ®
0.000C 0.000%
20C 40C 60C 80C 100C i20C 140C
Temp
Max Error: 0.07°C (0.046% F.S.)
CALIBRATION STANDARDS
Pressure: Fluke Pislon Gauge (Uncertainty: [+ 40Pa +(25 ppm + 0.04 ppm/ivPaY)])
Temperalure: Fluke PRT Ternperalure Reference (Accuracy: +0.018 °C)
Fluke Metrology Well (Accuracy: £0.016 °C)
~ TRACEABILITY

All working standards are iraceable to the National Institute of Standards and Technology (NIST), Uniled States

Calibrated By: %,— ﬁ...,_—-\ Date: Jun-25-2016

Approved By: d{,«,q 1%::!::_ Date:  Jun-25-2016




2900 £ 280 5L

on Lariincsis o Con

Long Beach, CAS0806 USA
Tel +1(582) 595-0361

Fa (562) 426-7897

van KUSEBrCo.com

40016 AKS PRE25 Jur-03-2016

70000 20 150 24 psi {(0024% F8) £0.225°C (0.15% F.5.)
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Q Spsi

o
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§ a.6psi j:.:
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i
—0.5psi
-1.Casi : e . -H41a%
Qpsi 2000pst 40G0psi 8000psi 5000psi 10000psi
Pressura
i =27 56,.2C =5 GG . QC “#=138.0C
i
Mz Error: 0.528psi (0.008% F.S.)
G.020C e - . . 3.45005

§.000C [P B - . U P S U ~3,010%
8 m
-0.020C S - SR ————— —— T N s I § . 414 g
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- . - -0.050%
20C 40€ 60C 80C 100¢ 120C 140C

Temp

‘Max Error: -0.062°C (-0.041% F.S.)
CALIBRATION STANDARDS

Pressure: Fluke Piston Cauge (Uncerlzinty: fr 40Pa + (25 ppm + 0,04 ppm/hPall)

Ternparaiure: Fluke PRT Temparature Reference (Accuracy. +1.018 °C)
Fluke Netrology Well (Accuracy, +0.018 °C)

TRACEABILITY
Al working standards are raceable t the National Institute of Standards and Technofogy (NIST), United States

8 Calioraied By //’

Date:  Jun-08-2016

\
|

Poprorad By: f’;uff //g_:ww Date: Jun00-2016




wil GHIGAMN CEPARTWMENT OF EMVIR

By authority of Part €15 or Part 625 of
Aot 481 PA 1984, e amendad.
wen-susmission andfor fslsificalion of this infermetion
raay resull ia finss and/or imprisonment.

Odpdl

SITAL QUALIYY OF OlL, GAS, AND W1 HMERALS

C00cs

4
[
()
#@
ey
il

slams and address of parmities

el type
Past 815
Pat 625 X wzste disposal

E Szoondary recovery Ej Brina dispossl

@ Soluiion mining

~ Date of test
25 July 2018

Casing

PR
§Anga

[ Typeofgauge  PG-3000 # UDS51

Packer ype/mocls!
GPS Modsel i2

QBT S
3980 ¥

Packer depih

inch face 2 psi range 3000
Newgauge [ lYes [Xmo Type of non-corrosive Digss! fusl and brins
if no, enter date of test calibration fiquid in the anmulus
Avarage rate during injection Maximum altowed intection pressure
F=N 76E psi
TEST DATA

Pressure readings {psig)
Time Annulus tubing Time Annulus tubing
8.506 883
9:00 282
2:10 980
9:20 978
9:30 978
8:40 976
9:5C 973

Comments

Well demonstrated mechanical integrity.

after test.

Fluid level in reservs tank at 24.24 inches during test, rose to 27.02 inches whan prassure released; pressure returnisd to 284 psi

Certification i witnessed by DEQ representativa:
Jack Lanigan
- Signatwe of DEC employee

Date 7/25116

Cenrtification if not witnessed by DEQ representative: *1 state that 1 am authorized by said ownar. This report was prepared undss

my suparvision and

. direclion. The fadls staféd harein are frue, accurate and complete to the bast of ry knowladge.” [
% i / t h /
g ; [““x S /\f! 5 f; {
| signaiurs LA S TS Daie JI NS O L.
MAICTO:  OFFICE OF OlL, GAS, AND MINERALS
WMICHIGAN DEPARTMENT OF ENVIROMMENTAL QUALITY ! i

FO BOX 30256 7

FOP 7606 frev. 8/20D4 LANSING }! 489097756



B Automation Products Group, Inc.
A P G BELE 1025 West 1700 North
| @ Logan, UT 84321

Tel: 435-753-7300
Fax: 435-753-7490
WWW.apgSensors.corm

NIST CALIBRATION DATA

RANGE RATED ACCURACY OUTPUT
Certificate Number: 423007 | 3000PSIS |+- 0.25%FS srs N/A
MODEL NUMBER: ACTUAL LINEARITY| ACTUAL HYST.
PG-3000-3000-PSIS-L7-EX-P1-N1-M1 0.10 % FS 0.10% FS
PART NUMBER SERIAL NUMBER . CALIBRATION RESULTS
548010-1271 U0951 READING | PRESSURE | OUTPUT
WORK PERFORMED: 0 0 N/A
U NEW ITEM, CALIBRATE TO MFG. SPEC
IN ACCORDANGE WITH 8003101 = s 600 N/A
®)
REPAIR, CALIBRATE TO MFG. SPEC g L _196 1280 N/A
IN ACCORDANCE WITH 9001749 o
21 1795 1800 N/A
CALIBRATE IN COMPLIANCE WITH - 0397 2400 N/A
ANSI / NCSL 7540.1
3001 3000 N/A
_ 2399 2400 N/A
REMARKS: Before test, zero was adjusted -11 counts
g 1798 1800 N/A
5 1197 1200 N/A
n
o 508 600 N/A
0 0 N/TA
P.0. NUMBER SALES ORDER NUMBER | GUSTOMER 1.D. DATEOFTEST | DUE DATE
213760 3/3/2016

The calibration 'Due Date’ has purposely been left blank, as APG will not dictate to our customers when they should re-calibrate their instruments.

STANDARD USED

MFG. MODEL |INSTRUMENT | SERIAL #|ACCURACY| CAL.DATE |RECAL DATE!CERT NUMBER|SOURCE
AMETEK | T-150-1/C | Dead Weight 98097 +/-0.025% 2/22/2016 2/22/2017 1000709587  [Quality Calibr
CONTROL CO| Traceable | HUMIDITY/TEMP | 140202027 +-1% 8/25/2015 8/25/2016 4088-7008525 | Control Co.
[ENVIRONMENT TEMP. 72 DEG.F HUMIDITY 20 %
5%
PERFORMED BY: Karl Gibbons .\33)

Technician Name and Stamp

CALIBRATION REPORT - STATEMENT OF TRACEABILITY

This instrument has been checked for accuracy, recalibrated to manufacturer’s specifications using Best Fit Straight Line (BFSL), and found to be within the specified tolerance (unless otherwise noted).
The instruments used in this calibration are traceable to the National Institute of Standards and Technology (NIST) through certification documents on file at APG.
APG is in compliance with ANSI/NCSL Z540.1

This report shall not be reproduced except in full, without the written approval of APG.

9001495 Rev. J
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WSP | Parsons Brinckerhoff Report File:

PanSystern Version 3.5

2016 Well #2-12.pan

BRWC%NESRHOFF Well Test Analysis Report
'Company B o Environmental Geo-Technologies 7
'Location Romulus, Ml
‘Well Well #2-12
Test Date " August 10 - 11, 2016
lTes’c Type Buildup/Falloff

‘Gauge Type/Serial Number
| Gauge Depth
\

|
|
|
|
|
|

|
‘Analyst
'WSP | Parsons Brinckerhoff

PRG25/#9847
3950 feet RKB

LKM
50909A

PanSystem - Copyright (C) 2008 Weatherford Intemational

Page 1 of 7



| ] ws P WSP | Parsons Brinckerhoff Report File: 2016 Well #2-12.pan
/// e

= PanSystem Version 3.5
PARSONS
BRINCKERHOFF Well Test Analysis Report

Reservoir Description
Fluid type : Water

Well orientation : Vertical
Number of wells : 1
Number of layers : 1

Layer Parameters Data

] Layer 1 1
‘Formation thickness 133.0000 ft

,Average formation porosity 0.1100

Water saturation 1.0000

'Gas saturation 0.0000

;Formation compressibility 0.000000 psi-1

- Total system compressibility 6.2000e-6 psi-1

iLayer pressure 1848.833436 psia
Temperature 81.790000 deg F
Well Parameters Data

} Well #2-12
‘Well radius 0.3646 ft
‘Distance from observation to active well | 0.000000 ft
‘Wellbore storage coefficient 1.2216e-3 bbl/psi
Storage Amplitude 0.000000 psi
' Storage Time Constant 0.000000 hr
‘Second Wellbore Storage 0.000000 bbl/psi
‘Time Change for Second Storage 0.000000 hr
‘Well offset - x direction 0.0000 ft
‘Well offset - y direction 0.0000 ft
Fluid Parameters Data

| o Layer 1

Oil gravity 0.000000 API

JGas gravity 0.000000 sp grav
'Gas-oil ratio (produced) 0.000000 scf/STB
‘Water cut 0.000000

Water salinity 0.000000 ppm
Check Pressure 1828.860000 psia
Check Temperature 81.790000 deg F
Gas-oil ratio (solution) 0.000000 scf/STB ,
Bubble-point pressure 0.000000 psia

Qil density 0.000 Ib/ft3

PanSystem - Copyright (C) 2008 Weatherford International Page 2 of 7



/. ws P WSP | Parsons Brinckerhoff Report File: 2016 Well #2-12.pan
o |

PanSystem Version 3.5
PARSONS ‘
BRINCKERHOFF Well Test Analysis Report

Fluid Parameters Data (cont)

- Layer 1

Qil viscosity 0.000 cp

' Oil formation volume factor 0.000 RB/STB |
Gas density 0.000 Ib/it3
'Gas viscosity 0.0 cp

'Gas formation volume factor 0.000 ft3/scf
Water density 0.000 Ib/ft3
Water viscosity 0.798 cp
‘Water formation volume factor 1.000 RB/STB
Oil compressibility 0.000000 psi-1 !
Initial Gas compressibility 0.000000 psi-1
‘Water compressibility 0.000000 psi-1

Layer 1 Correlations
Not Used

Layer 1 Model Data
Layer 1 Model Type : Radial homogeneous

i Layer 1 |
‘Permeability 89.916891 md |
'Skin factor (Well 1) | 18.624063

Rate Change Data

Time Pressure Rate
Hours psia STB/day |
~ 0.698330  1848.220000 0.000000

1.558060 2115.200000 -1103.210000
12.846542  2120.871000 -1084.300000
24.248610  1852.510000 0.000000

PanSystem - Copyright (C) 2008 Weatherford International Page 3 of 7



ws P WSP | Parsons Brinckerhoff Report File:

- PanSystem Version 3.5

BRINCKERHOFF Well Test Analysis Report

2016 Well #2-12.pan 1

|

2160 Well #2-12 Test Overview

2125

2090

2055

- _-,__'r

e - 16}
«© (=} (e}
(&)} o N
(=) (9] (=]

Pressure (psia)

1915

1880 i M

1845] 1

400

-400

oS
o
s}

-1200

1810o ) 4 6 8 10 12 14 16 18 20

Time (hours)

24

Water Flow Rate (STB/day)

PanSystem - Copyright (C) 2008 Weatherford International

Page 4 of 7



WSP | Parsons Brinckerhoff

I

PARSONS
BRINCKERHOFF

m
pWSP o
! s PanSystem Version 3.5

Well Test Analysis Report

Report File:

2016 Well #2-12.pan |

p— Well #2-12 Cartesian Plot

1980

1960

19404

s =5 =
[0} ©w O
[8e} (@] N
(=] (=) (=)

i
i

Pressure (psia)

1860}

s o Pressure #1

1840|Model Results
Radial homogeneous
Infinitely acting
wa Cs =0.0015
Cd =114.4199

bbl/psi

0 1 2 '3 4 5 6 7
Elapsed Time (hours)

10

11

12

Well #2-12 Cartesian Plot Model Resulis
Radial homogeneous - Infinitely acting

Classic Wellbore Storage

Value
1.5432e-3 bbl/psi
114.419879

Wellbore storage coefficient

Dimensionless wellbore storage

Well #2-12 Cartesian Plot Line Details
Line type : Wellbore storage

Slope : -29275.5

Intercept : 2098.93

Coefficient of Determination : 0.967936

Number of Intersections = 0

‘ PanSystem - Copyright (C) 2008 Weatherford International

Page 5of 7
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WSP | Parsons Brinckerhoff Repori File: 2016 Well #2-12.pan
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—_— Well #2-12 Radial Flow Plot
[c o= Pressure#l | | j: ;
: Model Results
2290 Radial homogeneous
Infinitely acting
2230 k =89.9169  md
kh  =11958.9465 md.ft
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© 1990
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1930 1
1870 = ——
1810
1750 -
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Superposition Time Function

Well #2-12 Radial Flow Plot Model Results
Radial homogeneous - Infinitely acting

Classic Wellbore Storage

Value
Permeability 89.916891 md
Permeability-thickness 1.1959e4 md.ft
Extrapolated pressure |1848.833436 psia
Radius of investigation |1258.684312 ft

Flow efficiency 0.300577
dP skin (constant rate) | 190.269229 psi
Skin factor 18.624063

Well #2-12 Radial Flow Plot Line Details
Line type : Radial flow

Slope : 11.762

Intercept : 1848.83

Coefiicient of Determination : 0.999749

Radial flow

Extrapolated pressure | 1848.833436 psia
Pressure at dt = 1 hour |1861.999547 psia

Number of Intersections = 0
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Well #2-12 Log-Log Plof
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Delta P / Delta Q (psi / STB/day)

i &
0.01 L gﬁ
Model Results i §
Radial homogeneous ' 5
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Cs =0.0012 bbl/psi|i o
Cd =90.5717
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kh =11884.9185 md.ft | : :
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Elapsed Time (hours)

Well #2-12 Log-Log Plot Model Results
Radial homogeneous - Infinitely acting

Classic Wellbore Storage

Value
Wellbore storage coefficient 1.2216e-3 bbl/psi
Dimensionless wellbore storage | 90.571660
Permeability 89.36029 md
Permeability-thickness 1.1885e4 md.ft

Well #2-12 Log-Log Plot Line Details
Line type : Radial flow

Slope: 0

Intercept : 0.00474036

Coefficient of Determination : Not Used

Line type : Wellbore storage

Slope : 1

Intercept : 34.1087

Coefficient of Determination : Not Used

Number of Intersections = 0
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